important explanation of differences in overall quality ratings between whites and minorities. 13 Observed differences in technical quality can be explained, in part (though not entirely), by differences in access-related factors such as health insurance, income, educational attainment, and having a usual source of care. 1 Some research
suggests that technical quality differences may also reflect variation in the distribution of minority and majority populations across the country. 14 The purpose of this study was to determine whether there are racial or ethnic disparities in the service quality of health care received by insured adult patients seen in physicians' offices. The study examines disparities, controlling for many aspects of need for and access to care that may explain differences in quality outcomes. To that end, the study focuses on insured patients seen in physician offices to eliminate differences in service quality by race/ethnicity that are attributable to lack of access to care among uninsured populations and differences in service quality across types of care delivery. In robustness analysis, uninsured patients are also included in the sample.
This study builds on prior literature in three ways. First, this study uses both self-reported satisfaction, the most common measure of service quality, and objective measures of service quality: appointment lag (whether more than a week passed between the time an appointment was scheduled and the physician visit) and waiting time at the physician's office (whether the patient waited more than 30 min before seeing the physician). Second, this study examines the effects of geographic location of care, which has been shown to be an important factor explaining observed differences in technical quality of care across race/ethnic groups. Finally, this study examines how objective service quality measures affect racial and ethnic differences in satisfaction.
METHODS

Study Design and Population
Data were drawn from the first four Community Tracking Study (CTS) Household Surveys (1996-1997, 1998-1999, 2000-2001, and 2003) , conducted by the Center for Health System Change. These surveys include a representative sample of people in 60 sites across the US (51 metropolitan areas and 9 non-metropolitan areas). The survey was administered to a random sample of households in the 60 CTS sites and asked questions covering demographic information, health insurance type, utilization of health services, satisfaction with care, and health status. 15 All four surveys were combined to generate sufficient sample size, particularly for analyses that include controls for CTS sites. All analyses used CTS-provided weighting variables.
Variables
All analyses were limited to insured, in-person, visits to primary care physicians (PCPs) for sickness or injury by insured adult patients (which constitute about 55% of visits by all insured adult respondents to the CTS). Analyses of appointment lags were further limited to those with lags less than or equal to 30 days to restrict to true sick visits. Long appointment lag was defined as waiting more than 7 days between making an appointment and seeing a doctor. This was approximately the 70th percentile of observed appointment lags (after truncation at 30 days). Long waiting time was defined as waiting more than 30 min before seeing the doctor. This was approximately the 85th percentile of observed waiting times and is consistent with the definition used by Mead and Roland. 13 Satisfaction was defined as the percentage of those reporting that they were "very satisfied" with their health care, a score of 5 on a 5-point Likert scale. Race and ethnicity was categorized as non-Hispanic white (the reference group), non-Hispanic black, Hispanic, and other minorities.
In multivariate analyses, covariates were included based on the factors that distinguish differences from disparities according to the IOM: demographic and health status covariates, which reflect need for care; socioeconomic and insurance covariates (including having a usual source of care), which reflect variation in access to care; and geographic location. Demographic variables included age (entered linearly and as a quadratic term) and gender. Health status was measured as "fair" or "poor" self-rated general health on a five-point scale and as having at least one hospital stay in the previous year. Socioeconomic covariates included education, employment status, marital status, and income (entered as its natural logarithm). Education was coded as less than high school, high school only, some college, and college or more. Full-time employment status was coded as working 35 h a week or more. Marital status was classified as married or not. Insurance type was coded as Medicare (with or without supplemental Medicaid or Medigap coverage), Medicaid only, private insurance only, and military insurance or other public coverage. CTS sites were coded as separate dummy variables.
Statistical Analysis
STATA version 8.0 was used for all statistical analyses. Data were analyzed across four survey waves. We compared the mean rate of long appointment lags, long waiting times, and satisfaction with care across the three race/ethnicity groups in univariate logistic analyses. We then conducted multivariate logistic analyses initially controlling for all but the geographic location covariates, and then adding geographic location dummy variables. Each dependent variable was analyzed separately, and these regressions were performed using all the observations available for each dependent variable. 16 To assess whether differences in satisfaction across race and ethnic groups reflect differences in the objective of service quality experienced by these groups, the satisfaction analysis was repeated, including measures of appointment lags and waiting times. To assess whether minorities respond differently to the objective measures of service quality than do whites, we included interaction terms between race/ethnicity and long appointment lag/long waiting time in the multivariate analyses and tested for the size and significance of the interaction coefficients. We accounted for the complex survey design of the CTS using the complex survey modules available in STATA. 17 In robustness analyses, we repeated analyses including the uninsured. We also repeated analyses including two more indicators of health status, the SF-12 Physical Component Summary score and the SF-12 Mental Component Summary score. 18 We did not include these measures in the main analyses reported here because they were not part of the household survey in 2003 so that including these measures required omitting observations from 2003. Table 1 summarizes the sociodemographic characteristics by race and ethnicity over all four survey periods of the Community Tracking Study. Blacks, Hispanics, and other minorities were younger than whites. They were more likely to report that they were in "fair" or "poor" health (26% black, 27% Hispanic, and 18% other minority vs. 13% white), while blacks, but not Hispanics or other minorities, were more likely to have had a hospital stay in the past year. Blacks, but not Hispanics or other minorities, were less likely to be privately insured (69% black, 72% Hispanic, and 76% other minority vs. 76% white). However, all minorities were more likely to be on Medicaid (8% black, 12% Hispanic, and 5% other minority vs. 2% white) and Hispanics and other minorities, but not blacks, were more likely to report no usual source of care (11% black, 16% Hispanic, and 18% other vs. 11% white). Blacks and Hispanics but not other minorities were less likely to have completed college. All minorities were less likely to be married and on average had lower incomes. Blacks but not Hispanics or other minorities experienced longer appointment lags than did whites ( Table 2) . Whites waited more than 1 week for an appointment in 13% of cases, while blacks did so in 21% of cases (p=0.02 relative to whites), and Hispanics and other minorities both did so in 16% of cases (p=0.07 and p=0.30 relative to whites, respectively). The odds ratio of waiting for more than 1 week for blacks relative to whites was 1.73 (p<0.001); for Hispanics it was 1.27 (p=0.06), and for other minorities it was 1.21 (p=0.25). In multivariate analyses, controlling for non-site covariates, the odds remained unchanged for blacks [ Blacks, Hispanics, and other minorities were more likely to have long wait times at the physician's office than whites (Table 2) . Whites waited longer than 30 min at the physician's office in 16% of cases, whereas blacks did so in 26% of cases (p<0.001 relative to whites), Hispanics did so in 27% of cases (p<0.001 relative to whites), and other minorities did so in 22% of cases (p=0.02 relative to whites). The odds ratio of waiting longer than 30 min at the doctor's office for blacks relative to whites was 1.84 (p<0.001); for Hispanics it was 1.93 (p< 0.001), and for other minorities it was 1.47 (p=0.01). In multivariate analyses (full multivariate results are available online [Appendix Table 2 ]), these odds, although they do decrease, remained significant with the inclusion of both non-site and site covariates [1.48 (p<0.001), 1.39 (p=0.003), and 1.37 (p=0.04), respectively).
RESULTS
Blacks, Hispanics, and other minorities were on average less likely to be very satisfied with their care than whites (Table 2) . Sixty-five percent of whites rated being very satisfied Both waiting time and appointment lag had strong and significant effects on satisfaction ( Table 3 ). The inclusion of Notes: Standard errors in parentheses. Very satisfied with care was measured as the percentage reporting that they were "very satisfied" with their health care, a score of 5 on a 5-point Likert scale. In the analyses without race/ethnicity interaction terms, logistic regressions were performed initially (1) with only race/ethnicity controls (relative to White, non-Hispanic), long appointment lag and long wait time, next (2) adding all covariates except geographic location covariates, and finally (3) including all covariates including geographic location covariates. In the analyses including interaction terms, all three specifications also include a term for the interaction between race/ethnicity and long appointment lag and a term for the interaction between race/ ethnicity and long wait time. Long appointment lag was defined as an interval of more than 7 days between making an appointment and seeing a physician (limited to lags of 30 days or fewer). Long waiting time was defined as waiting more than 30 min in the physician's office before being seen. The other covariates included were age, age-squared, female, fair or poor health status, and prior hospital stay, education levels (completed high school, some college, completed college), full time employment, married, log of income, and insurance covariates (Medicare, Medicaid, and other non-private forms of insurance). Geographic location covariates are dummies for each of the 60 Community Tracking Study sites these objective measures of service quality largely eliminated the difference between blacks and whites in satisfaction, but had less effect on the relationship between Hispanic ethnicity or other minority status and satisfaction. In analyses that included interaction terms between objective measures of service quality and race/ethnicity, the only significant interaction was that long appointment lags were less strongly associated with reduced satisfaction for Hispanics than for other groups (Table 3) . Overall, the interaction results suggest that service quality is important to all racial and ethnic groups (full multivariate results are available online [Appendix Tables 4 and 5] ). The analyses conducted here included only insured patients. Rates of uninsurance are higher among minority groups, and the estimated effects here for insured populations may understate the service quality disadvantage of minorities overall by failing to include uninsured populations. We repeated the analyses including uninsured populations and including a dummy for uninsured. Including the uninsured population tended to increase the estimated effects of minority status on poor service outcomes.
The CTS includes only limited information about patient health status. We repeated the analyses including the SF-12 physical and mental health scores available in three of the surveys (1996-1997, 1998-1999, 2000-2001) . Inclusion of these measures did not substantively affect the results.
Limitations
Measures of time spent waiting to see the doctor or to get an appointment were obtained by patient self-report and were not independently verified. To assess their validity, site level means of an alternative self-reported measure of time in the 2000 CTS household survey, travel time to the physician's office, were compared with data on travel time to work obtained by the US Bureau of the Census in its 2000 Journey to Work Survey for the 28 sites that appeared in both datasets. 19 The correlation between these related but distinct measures was 0.55, supporting use of these self-reported time measures as indicators of service quality. Measures of appointment lag were only available for patients who saw a physician. To the extent that patients put off visits altogether or chose to use alternative sites of care, the long appointment lag variable will not fully capture the effect of delays. To assess this possibility, we examined responses to two additional CTS questions. First, respondents who had not had a visit were asked whether they put off a physician visit because of a long delay in getting an appointment. All three minority groups were more likely to report that they had put off a visit for this reason, with the effect reaching statistical significance for blacks [1.22 (p=0.03) ]. This finding suggests that appointment lags may be even longer for minorities than reported here. Second, we examined whether patients who had not had a visit had made their last visit to an emergency room instead. There was no difference across race/ethnicity groups in responses to this question. Results of these analyses are available online (Appendix Tables 6 and 7) .
DISCUSSION
This study finds that blacks and other minorities experience worse service quality, as measured by appointment lags, waiting time, and satisfaction, than whites when using primary care in physicians' offices. The results reported here with respect to appointment lag may even understate disparities, because minorities are more likely to report that they gave up and skipped a visit altogether because of long appointment lags. The findings persisted after controlling for health status, socioeconomic characteristics, insurance status, and presence of a usual source of care. In addition, in contrast to some other studies that find that disparities can be explained by differences in the geographic distribution of minorities across the country, our results were robust to the inclusion of site dummies.
The data available in the CTS cannot be used to examine differences in service quality at the level of the individual provider. The differences in service quality observed here could occur because minorities see different providers (within a given site) than do members of majority groups, and these providers have lower service quality for all their patients. Several studies have demonstrated that minority and majority populations see different providers and that minority patients often see providers who face more constraints on their practices. 20, 21 These results suggest that efforts to reduce disparities in the quality of care should go beyond technical quality and also consider the service quality of care. In our analysis, as in Mead and Roland's recent paper, differences in objective measures of service quality explain almost all the difference in observed satisfaction between whites and blacks. Objective measures of service quality were important predictors of service quality for all groups, but for nonblack minorities, other barriers, such as language or cultural obstacles, may contribute to the differences in satisfaction that persist after controlling for objective quality measures.
The relationship between disparities, objective measures of quality, and satisfaction is encouraging because strategies for improving these objective quality indicators exist. For example, Gordon and Chin describe the beneficial effects of a collaborative learning redesign on service quality in primary health clinics serving low income populations in New York City, and Schall et al. describe similar results in a series of Veterans' Health clinics. 22, 23 Further research and demonstrations are needed to adapt these clinic-based models to office practices. Improving service quality has the potential to improve outcomes. Studies have found lower adherence to medical management of chronic diseases in minorities. 24, 25 Aspects of the physician-patient relationship, especially trust, have been shown to have a significant effect in patient compliance, and blacks have been shown to have less trust in their physicians. [26] [27] [28] [29] [30] Poor service quality may explain some of the differences in the willingness of groups to seek care and follow recommendations.
